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WHUJDPEDU�SDGD�NHUDQJND�SHQHOLWLDQ�EHULNXW�
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0XODL 6WXGL�/LWHUDWXU

3HQHQWXDQ�/RNDVL�VDPSOLQJ

3HQJDPELODQ�'DWD

3HQJXMLDQ�3DUDPHWHU�/DSDQJDQ

'LVDULQJ��'LVVROYHG�� 7LGDN�GLVDULQJ��%XON�

$QDOLVLV�'DWD

/DSRUDQ 6HOHVDL

3HQJXMLDQ�/DERUDWRULXP
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����� 6WXGL�/LWHUDWXU

6WXGL� OLWHUDWXU GLODNXNDQ� GL� EHEHUDSD� WHPSDW� NROHNVL� UHIHUHQVL� VHSHUWL�

SHUSXVWDNDDQ� GDQ� NRORP�NRORP� NROHNVL� RQOLQH�� 7HRUL� GDQ� UHIHUHQVL� \DQJ�

GLNXPSXONDQ� GDUL� VWXGL� OLWHUDWXU� GLDQWDUDQ\D� GHILQLVL�GHILQLVL� WHUNDLW� LVWLODK�

SHQHOLWLDQ�� LQIRUPDVL� WHUNDLW� VHQ\DZD� NLPLD� \DQJ� GLMXPSDL�GLJXQDNDQ� SDGD�

SHQHOLWLDQ�� PHWRGH� SHODNVDQDDQ� SHQHOLWLDQ�� VHUWD� SHQHOLWLDQ�SHQHOLWLDQ� WHUGDKXOX�

\DQJ� UHOHYDQ� GHQJDQ� SHQHOLWLDQ� WHUNDLW�� -HQLV� VXPEHU� OLWHUDWXU� \DQJ� GLJXQDNDQ�

GLDQWDUDQ\D� EHUXSD� EXNX��H�ERRN�� DUWLNHO GDQ� MXUQDO� EDLN� VNDOD� QDVLRQDO�PDXSXQ�

LQWHUQDVLRQDO�

����� 3HQHQWXDQ�/RNDVL�3HQJDPELODQ�&RQWRK�8ML

3HQHOLWLDQ�GLODNXNDQ�GL�3'$0�7LUWD�%LQDQJXQ�.XORQ�3URJR�GHQJDQ�NDQWRU�

SXVDW� \DQJ� EHUORNDVL� GL� -DODQ� .KXGRUL�� 0DVMLG� $JXQJ� 1R��� NHFDPDWDQ�:DWHV��

NDEXSDWHQ� .XORQ� 3URJR�� 'DHUDK� ,VWLPHZD� <RJ\DNDUWD�� 3'$0�PHQJJXQDNDQ� ��

MHQLV� VXPEHU� DLU� XQWXN�PHPHQXKL� NHEXWXKDQ� SURGXNVLQ\D�� \DLWX� VXQJDL��ZDGXN��

GDQ�PDWD�DLU��+DO� WHUVHEXW�\DQJ NHPXGLDQ�PHQMDGL�GDVDU�SHPLOLKDQ�3'$0�7LUWD�

%LQDQJXQ�.XORQ� 3URJR VHEDJDL� ORNDVL� SHQHOLWLDQ� �DWDV� NDSDVLWDVQ\D�PHQJRODK� ��

MHQLV�VXPEHU�DLU�\DQJ�EHUEHGD��

'DUL� VHOXUXK� ,QVWDODVL� 3HQJRODKDQ�$LU� �,3$�� \DQJ� GLNHOROD� ROHK� 3'$0��

GLSLOLK� WLJD� EXDK� ,3$� \DQJ� GLDQJJDS� GDSDW PHUHSUHVHQWDVLNDQ� NRQGLVL� PDVLQJ�

PDVLQJ� VXPEHU� DLU�� .HWLJD� ,3$� WHUVHEXW DGDODK�� �D�� ,3$� 3URJR� EHUDGD� GL� 8QLW�

6HQWROR� GDQ� GLDQJJDS� GDSDW� PHUHSUHVHQWDVLNDQ 6XQJDL� 3URJR�� �E�� ,3$� 6HUPR�

EHUDGD� GL�8QLW�.RNDS� GDQ� GLDQJJDS� GDSDW�PHUHSUHVHQWDVLNDQ�:DGXN�6HUPR� �F��

,3$� 6HQGDQJ� 6DUL�� EHUDGD� GL� 8QLW� 6HQGDQJ� 6DUL� GDQ� GLDQJJDS� GDSDW�

PHUHSUHVHQWDVLNDQ 0DWD� $LU� &OHUHQJ�� 3HODNVDQDDQ� SHQHOLWLDQ� EHUODQJVXQJ� VHMDN�

EXODQ� -DQXDUL� ����� �SHUVLDSDQ�� GHQJDQ SHULRGH� SHQJDPELODQ� GDQ� SHQJXMLDQ�

VDPSHO�SDGD�0HL������KLQJJD�$JXVWXV������



��

����� 3HQJDPELODQ 6DPSHO�$LU

3HQJDPELODQ� VDPSHO� DLU PHQJDFX� NHSDGD� 6WDQGDU� 1DVLRQDO� ,QGRQHVLD�

�61,� ������ ������ WHQWDQJ� .XDOLWDV� $LU� ± 3HQJDPELODQ� &RQWRK� ± %DJLDQ� ��

3HQJDPELODQ� &RQWRK� $LU� 0LQXP� GDUL� ,QVWDODVL� 3HQJRODKDQ� $LU� GDQ� 6LVWHP

-DULQJDQ�'LVWULEXVL�3HUSLSDDQ VHUWD ,62�������� :DWHU�TXDOLW\�� 6DPSOLQJ 3DUW����

*XLGDQFH� RQ� WKH� SUHVHUYDWLRQ� DQG� KDQGOLQJ� RI� ZDWHU� VDPSOHV� 6DPSHO� DLU� \DQJ�

GLDPELO�EHUXSD�DLU�SRVW�ILOWUDWLRQ��\DLWX�DLU�\DQJ�WHODK�PHODOXL�VHUDQJNDLDQ�SURVHV�

SHQJRODKDQ� SDGD� ,3$� KLQJJD� XQLW� ILOWUDVL�� QDPXQ� EHOXP� PHQJDODPL GLVLQIHNVL��

7LWLN�SHQJDPELODQ�EHUXSD�NHUDQ�SLSD�FRQWURO�\DQJ�WHUGDSDW�SDGD�XQLW�ILOWUDVL�DWDX�

VHWHODKQ\D��VHEHOXP�DLU�PHODOXL�LQMHNVL�GLVLQIHNWDQ��

3HQJDPELODQ�VDPSHO�DLU GLODNXNDQ�VHEDQ\DN�VDWX�VDPSDL�GXD�NDOL�GDODP�

VDWX�PLQJJX KLQJJD�PHPSHUROHK�MXPODK�GDWD�\DQJ�GLDQJJDS�FXNXS�XQWXN�PHOLKDW�

NHFHQGHUXQJDQ�NDUDNWHULVWLN�120�SDGD�PDVLQJ�PDVLQJ�VDPSHO�DLU� 3HULKDO�GHWDLO�

SURVHGXU� GDQ� NRQGLVL� WLWLN� SHQJDPELODQ� VDPSHO� DLU SDGD PDVLQJ�PDVLQJ ,3$

GLMHODVNDQ�SDGD�%DE���ODSRUDQ�LQL��

����� 3HQJXMLDQ�6DPSHO�$LU

/RNDVL�SHQJXMLDQ�GDQ�DQDOLVLV�VDPSHO�DLU�EHUDGD�GL�/DERUDWRULXP�.XDOLWDV�

$LU�3URJUDP�6WXGL�7HNQLN�/LQJNXQJDQ� )DNXOWDV�7HNQLN�6LSLO� GDQ�3HUHQFDQDDQ��

8QLYHUVLWDV� ,VODP� ,QGRQHVLD� EHUDODPDWNDQ� GL� -DODQ� .DOLXUDQJ� NP� �����

8PEXOPDUWDQL�� NHFDPDWDQ� 1JHPSODN�� NDEXSDWHQ� 6OHPDQ�� '�,�� <RJ\DNDUWD�

3HQJXMLDQ� SDUDPHWHU� DLU� GLODNXNDQ� VHEDQ\DN� GXD NDOL�� 3HQJXMLDQ� SHUWDPD� XQWXN�

SDUDPHWHU�ODSDQJDQ��\DLWX�GHUDMDW�NHDVDPDQ��S+���NHNHUXKDQ��GD\D�KDQWDU� OLVWULN��

GDQ�VXKX��VHPHQWDUD�SHQJXMLDQ�NHGXD�XQWXN�SDUDPHWHU�RUJDQLN�DLU� �120���\DLWX�

&KHPLFDO� 2[\JHQ� 'HPDQG� �&2'��� NDOLXP� SHUPDQJDQDW� �.0Q2���� 89����� GDQ�

89����� 3HQJXMLDQ� WHUKDGDS� SDUDPHWHU� ODSDQJDQ� GLODNXNDQ� GL� ORNDVL� SHQJDPELODQ�

VDPSHO�� VHGDQJNDQ� SHQJXMLDQ� SDUDPHWHU� 120� GLODNXNDQ� GL� /DERUDWRULXP�

.XDOLWDV�$LU�3URGL�7HNQLN�/LQJNXQJDQ��8,,��0HWRGH�GDQ�DFXDQ� \DQJ�GLJXQDNDQ�

SDGD� SHQJXMLDQ� SDUDPHWHU� ODSDQJDQ� GDQ� SDUDPHWHU� XML� 120� GDSDW� GLOLKDW� SDGD�

DEHO ����GDQ�7DEHO���� VHEDJDL�EHULNXW�
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7DEHO����� 0HWRGH�GDQ�$FXDQ�3DUDPHWHU�8ML�/DSDQJDQ

1R 3DUDPHWHU 0HWRGH�$ODW 6DWXDQ $FXDQ 6HUL�$ODW

� S+ S+�PHWHU �
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/7�/XWURQ�
<.���&7$�
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/XWURQ�<.�
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GDQ�/7�

/XWURQ�<.�
��&7�

7DEHO����� 0HWRGH�GDQ�$FXDQ�3DUDPHWHU�8ML�120

1R 3DUDPHWHU 0HWRGH 6DWXDQ $FXDQ 6HUL�$ODW

� &2' 6SHNWURIRWRPHWUL� PJ�/
61,�����������

����

6KLPDG]X�
3KDUPDVSHF�89�
�����89�9LVLEOH�
6SHFWURSKRWRPHWHU

� 3HUPDQJDQDW 7LWULPHWUL� PJ�/
61,����

������������
�

� 89��� 6SHNWURIRWRPHWUL� �

6WDQGDUG�
0HWKRGV�IRU�WKH�
([DPLQDWLRQ�RI�
:DWHU�DQG
:DVWHZDWHU�
��QG HGLWLRQ��
VHFWLRQ�����

6KLPDG]X�
3KDUPDVSHF�89�
�����89�9LVLEOH�
6SHFWURSKRWRPHWHU

� 89��� 6SHNWURIRWRPHWUL� �

6WDQGDUG�
0HWKRGV�IRU�WKH�
([DPLQDWLRQ�RI�
:DWHU�DQG
:DVWHZDWHU�
��QG HGLWLRQ��
VHFWLRQ������
GHQJDQ�

PRGLILNDVL

6KLPDG]X�
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�����89�9LVLEOH�
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3HULKDO� GHWDLO� SURVHGXU� SHQJXMLDQ VDPSHO� DLU GDUL� PDVLQJ�PDVLQJ ,3$ WHODK�

GLMHODVNDQ�SDGD�%DE���ODSRUDQ�LQL�

����� 3HQJRODKDQ�GDQ�$QDOLVLV�'DWD

0HQJDFX�NHSDGD� OLWHUDWXU�GDQ�UHIHUHQVL�\DQJ� WHODK�GLSHUROHK�VHEHOXPQ\D��

NXDOLWDV� VDPSHO� DLU� \DQJ� GLSHUROHK NHPXGLDQ� GLNDLWNDQ� GHQJDQ� NDUDNWHULVWLN�

RUJDQLN �120� \DQJ� WHUGDSDW� GL� GDODP� DLU�� $QDOLVD� GDWD� GLODNXNDQ� VHWHODK�

PHPSHUROHK� MXPODK GDWD�\DQJ� FXNXS�XQWXN�PHOLKDW�NHFHQGHUXQJDQ NDUDNWHULVWLN�

DLU� VDPSHO� $QDOLVD� SHUWDPD� PHQMDEDUNDQ� NRQGLVL� ILVLN� GDQ� NLPLD� DLU� VHODPD�

SHULRGH� SHQJDPELODQ� VDPSHO�� VHUWD� NDUDNWHULVWLN� 120� \DQJ� SHQMDEDUDQQ\D�

GLNHORPSRNNDQ� EHUGDVDUNDQ� SDUDPHWHU�SDUDPHWHU� 120� \DQJ� GLXML�� $QDOLVD�

VHODQMXWQ\D�DGDODK�PHQFDUL�NRUHODVL�\DQJ�WHUMDGL�DQWDU�SDUDPHWHU�120�

.RUHODVL WHUVHEXW GLUHSUHVHQWDVLNDQ� GHQJDQ� PHWRGH� UHJUHVL� OLQLHU�

VHGHUKDQD��5HJUHVL�OLQLHU�PHQ\DMLNDQ�IXQJVL�KXEXQJDQ�GDQ�NRHILVLHQ�GHWHUPLQDVL��

GLPDQD� IXQJVL� KXEXQJDQ� PHQXQMXNNDQ� SHUVDPDDQ� KXEXQJDQ� \DQJ� WHUMDGL� DQWDU�

YDULDEHO�� VHGDQJNDQ� NRHILVLHQ� GHWHUPLQDVL� �5��� PHQXQMXNNDQ� EHVDUDQ�

SHQJDUXK�KXEXQJDQ� \DQJ� WHUMDGL� DQWDUD� NHGXDQ\D�� %HVDU� QLODL� NHRILVLHQ�

GHWHUPLQDVL�EHUDGD�SDGD�NLVDUDQ�����5� �����.HWLND�QLODL�NRHILVLHQ�\DQJ�GLSHUROHK�

VHPDNLQ�PHQGHNDWL� QLODL� �� �VDWX��PDND� KXEXQJDQ� GDQ� SHQJDUXK� \DQJ� WHUEHQWXN�

GLDQWDUD� NHGXD� YDULDEOH� VHPDNLQ� EHVDU�� %HULNXW� EHEHUDSD� UXPXV� SHUKLWXQJDQ�

IXQJVL�SHUVDPDDQ�GDQ�NRHILVLHQ�GHWHUPLQDVL�\DQJ�GLJXQDNDQ�SDGD�PHWRGH�UHJUHVL�

OLQLHU�
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\  �6XE\HN�GDODP�YDULDEHO�GHSHQGHQ�\DQJ�GLSUHGLNVLNDQ

Į  �3DUDPHWHU�LQWHUFHSW

E�  �3DUDPHWHU�NRHILVLHQ�UHJUHVL�YDULDEOH�EHEDV

[  �6XE\HN�SDGD�YDULDEHO�LQGHSHQGHQ�\DQJ�PHPSXQ\DL�QLODL�WHUWHQWX�


